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Structure Parameters’ Optimization Design of the Color 3D Laser

Scanning Measurement System

XU Zhi-qin, SUN Chang-ku, ZHENG Yi-zhong

(State Key Lab. of Precision Measurement Technology and Instruments, Tianjin University, Tianjin 300072, China)

Abstract This paper introduces the principle of the color 3D laser scanning measurement. The light-plane-equation

mathematical model of spatial 3D coordinates is derived. Optimum design for structure parameters of the measuring

system is presented, experiments on the optimization of structure parameters were performed, and the structure

parameters are confirmed to be the optimum from the experiment results analysis. The measurement error of the

system, established on these optimum structure parameters, is less than 0. 1 mm in measurement range of 250 mm

X200 mmX50 mm.
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Fig.1 Principle of color 3D laser scanning

measurement system
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Fig. 2 Principle of CCD camera perspective

transformations
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Fig. 3 Measuring principle of light-plane-equation
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Fig. 4 Structure of the measuring system
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Table 1 Parameters and corresponding angle 6

Parameters Angle

a /mm b /mm /() 6/
120 70 12 186
185 70 15 177
205 85 18 167
270 125 23 156
330 30 28 146
390 35 30 137
410 81 32 127
500 70 40 117
660 70 58 104
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Fig. 5 Movement of the measured planes at distance d
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Fig. 6 Measuring data of measured planes at

different positions
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Fig. 7 Relation curves between distance d and measuring

error § at different angle §
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